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1 t AEROBIC SULFUR-OXIDIZINO BACTERIA: ENVIRONMENTAL 
/' SELECTION AM) DIVmsIFICATfON 
S u l f u r - ~ ~ i d i z i n g  b a c t e r i a  o x i d i z e  r e d u c e d  i n o r g a n i c  compouncls t o  
s u l f u r - i c  a c i d .  I n  t h e  case of l i t h o t r o p h i c  s u l f u r  o x i d i z e r s ,  the 
t t n e r g y  obta ined  f r o m  o x i d a t i o n  is u s e d  f o r  m i c r o b i a l  q ruwth .  
H e t e r - o t r o p h i c  s~i1Cur-  o x i d i z e r - s  o b t a i n  e n e r g y  f : r o m  t h e  o : : i d a t i c n  of 
o r q a n i c  comppunds. I n  5Li11:ur--O::idiZirig m i x o t r o p h s  e r je ryy  m y  oe 
d e r i v e d  e i t h e r .  f rom %he o x i d a t i o n  of  i n o r g a n i c  or organic:  compounds. 
Su1 f u r - o x  i d i  z i  ng bac t e r i a  a r e  usual 1 y l o c a t e d  w i  t.hi n t h e  
' ~ u l f i d e . / o x y g e n  i n t e : - f a c e s  of: s p r i n y s .  s e d i m e n t s .  soi 1 
m i c r o e n v i r o n m e n t s ,  and  t h e  hypo1 imnion .  C o l o n i z a t i o r r  of  t h e  i n t e r f a c e  
i B necessar  y s i  n c c  sul f i d e  aut o--o>: i d i  zes and because b o t h  ox ygcn and 
rsctl f i de are needed  f o r  g r o w t h .  The e n v i  ronmer j ta l  str e5!5e35 a'iCj0c.i a ted  
w i t h  t h e  c o l o n i z a t i o n  o f  t he r j a  i n t e r  +aces  h a v e  resul  tied i n  the 
e v o l u t i o n  c!f m o r p h o l o q i c a l  l y  d i w w s e  and  u n i q u e  aerobic s u 3  f1.w 
oxidizers. 
Most s u l  fLir-n::idii:inq b a c t e r  la are ~ ; u l  f.ur- - o x i c l i r i n q  h e t e r - o t r o p h . j  
and chemol i ~hot ie t .erotr-opl- ic .  Uari a t . i o n c j  amongst member-5 of t h e s e  
c~roi.ips 15 p o o r l y  d e s c r i b e d  p a r t l y  hecacase o f  the preoccupat ion (I,{ 
m i c r o b i o l o g i s t s  w i t h  t h e  mor-phologica l  and p h y s i u l o j i c a l  d i  ver-si  t\, tit 
.;ul +ur a u t n t r o p h s .  However f c i r t h e r  s t u r j i  e5 o f  hr:.t.erc~tr (>phi L gml 4 i i r -  
o x i d t i t i o n  w i l l  b e  n e c e s s a r y  t.o u n d e r s t a n d  t h e  qlobiAl sulfcti- cyc le. I n  
t h e  s i i l f u r  spr - iny  environnier l t  there are two u r o u p s  of s u : l f u r  
a?. i d I. z ~ r -  s : i iL  i doph i 1 i c and 7on -ac i dop h i 1 i c . Ac i dop I-i i 1 i c c ommL;rh i t. i PS 
f r e q u e n . t l y  rt?SLilt when yr nwth rate exceeds c ~ i l u t i o n .  Metabolic 
waste?zj, p r i m a r i l y  su1.furic a c i d ,  accitmulate. When the d i l i ~ t i o r i  r a t e  
exceeds tile q r o h t h  ra te .  at . t .achment 1s r r q u i r - e d  t.o a v o i d  ~ ( J ! > G ,  o+ 
p o p u l a t i o n s ,  and  S U I  f u r - i c  a t i d  does n o t  -4ccumulate. l n  sn1 f.ur s p r ~ r i y s  
t h e  s u l f u r  c ix id iz i r iy  bac-t.a:ria p u s i t i o n  them!-.elv(+zi ~ ) i  t h i n  t h e  
5 LI 1 f 1. d e I ' 0:: t,' g en i n t. er- .f: ac e b 'y EL t t =* (: 1-1 i I-! g p r e4 w- e n t, i a 1 1 y t- o p .d I- i t e w ii i c h 
1:s l o c a t e d  upst aln on the r-educing s i d e  of. t h e  s . p r ' i n q .  They f a r m  
s t r c n m e r s .  bc.ind1es 0.6 t r i c h o m e s  ( 1  i l a m e n t s )  whic-l? e x t e n d  dc3luri5tr-Cdiri 
arid i n t o  the i n t e r f a c e  when ' ,)e o r g a n i s m s  =it e o::ycien-l i m i  t e d .  
Extr-emely thc:r.mophi l i  c r u l f u r -  t i x i d i r e r - s  f r o m  qeo t l i c rma l  e n v i r - o n n e n t s  
qrocr a t  yr ea te r  rates t o  h i g h e r  cel 1 y i e l  d.i than I:.\iialoq(:)u5, mt:-iupI-ii 1 es. 
7 h i  I; C;uqqc.S;ts t h a t  ttie crptinium tcmper-atur  e f ' o r -  ae robic :  s u l + u r  
a : idi , -crs  exccetjs '70°C. 'The s~i:l f . ide /o: :yqe!~- i  i n t e r f c ~ c c s  ( ~ t .  
hypo11 mntd are? f reqc t r rn t ly  d o m i n a t e d  b y  phntosynthetic sul k u i -  b a c t e r  i &  
crhich e::L.lcide aerobic  ' ~ L I ~ + ' C I ~  o:. idiz.er-b.  Sulfur . -o: : ic l i=ir19 bi\c.kf?i-~a 
found i n  s e d i m e n t  en;/ir-onmenttll, o f t e n  miqrate  diur-nal 1.y 1 n r esporiae *.o 
s h i + t i n q  q r , i d i e n t s  af o:.:'/clen and s u l f i d e .  T h i s  i-.e>Elt..ilt's i i i  the 
migrc i t i on  o+' o x i d i r i n g  e q u i v a l e n t s ,  Ln t h e  f o r m  oC elemtmtal su1  f i . i r * ,  
w i t h i n  the 5edi:nunt.. 
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